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l([S]^¥wR1g"]BwRbc9Mg\ho_DMn_cl([
l~rPpR*R*p["R1rP[9l~c9l~¥wRc\hc9MPRpal([\c9g9l § _c9l(hor°hBc9MPRm(hD[\[Gng\h,q*R*[\[^¦­]BrPp®rPhocNi_P[\cWc\hc9MPR]*¥wR1g"]BwR
m(hD["[g"]Bc\RD¶²hogG]Dl~¥wR1r®]*¥wR1g"]BwRm(hD[\[dg"]Bc\RD¦ £ R[9MPh £ c9M#]Bcdc9MPR¢c9Mg\ho_DMn_c·¹¸º1»\¼9½B¾*¼=¾ £ l~c9M
c9MPR § _g\[9c9l~rPR*[\[hBc9MPRm(hD[\[ng\h,q*R*[\[^¡  RS¿Pr#]Bm~m~e R=`]BQl~rPRc9MPRUl~Qn#]oq1chB § _g\[9c9l~rPR*[\[hB
m(hD["[\R*[ horc9MPRc9Mg\ho_DMn_c¥o]Bg9l©] § l~m~l~cÀew¡  R]o[\[\_QSR;c9M#]Bcl~rn_cg"]Bc\Rl~rc9MPRq*horKc9g\homP[\q"MPR1QSR
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c9M#]Bc £ Rq*horP[9l(pR1g¢M#]o[]m~l~rPR^]Bg¢Dg\h £ c9Mg"]Bc\RD¤ £ MPR1rPR1¥wR1g]m(hD[\[Jh,q*q1_g\[Jc9MPRl~rn_c¢g"]Bc\Rl([
M#]Bm~¥wR*p5¡;LNMl([N]Bnng\h^`,l~QU]Bc\R*[c9MPRdnAR1gjhog9QU]BrPq*R¢hB["R1¥wR1g"]Bm¥wR1g\[\l(horP[&hB LdfBf3~T  ¡;ªW_g
QU]Bc9MPR1QU]Bc9l(q^]BmQSh,pR1mal([c9MPR1rq*hoQn#]Bg\R*pc\hG[9l~Q_m©]Bc9l(horP[hB#c9MPR&´d ¥wR1g\[\l(horhBLdf 42 
nAR1gj²hog9QSR*p £ l~c9M+-±[9l~Q_m©]Bc\hog ~T^u  ¦]BrPp°wh,h p.QU]Bc\q\M¬l([g\R1nAhog9c\R*p § R1c £ R*R1r c9MPRSQSh,pR1m
]BrPp{c9MPR¢[9l~Q_m©]Bc9l(horP[^¡
LNMPRd[9c9g9_Pq1c9_g\RdhBAc9MPR&n#]BnAR1gl([;]o[²hom~m(h £ [¯¡Àrc9MPRrPR=`ac[\R*q1c9l(hor £ R&ng\R*[\R1r cho_gQSh,pR1m²hog
m(hD["[\R*[]BrPpShogc9MPRdq*horKc9g\hom~m(R*pbg"]Bc\RD¡;´,R*q1c9l(hor±u¢q*horKc"]Bl~rP[Nho_g&]Br#]Bm~e,[\l([;hB­c9MPRnAR1gj²hog9QU]BrPq*R
hB­c9MPRdl~rn_cg"]Bc\RWl~rUng\R*["R1rPq*RWhB­m(hD[\["R*[^¡Nc;c9MPRdR1rPpbhB­c9Ml([[\R*q1c9l(hor­¦ £ RdDl~¥wRWc9MPRWwR1rPR1g"]Bm
R=`ang\R*[\[9l(horhBJc9MPR2]^¥wR1g"]BwR{c9Mg\ho_DMn_c^¡LNMPR{]^¥wR1g"]BwR{c9Mg\ho_DMn_cl~rc9MPR±q^]o[\R{hB¢]Br
l~rPpR1nAR1rPpR1rKcJm(hD[\[Wng\h,q*R*[\[dM#]^¥ l~rc9MPR["]BQSR]^¥wR1g"]BwRm(hD[\[dg"]Bc\R]o[¢] § _g\[9cÀe{m(hD[\[Wng\h q*R*["[
l([WpR=¿PrPR*p5¡LNMl([G[\R*q*horPp{c9Mg\ho_DMn_cGl([dc9MPR1rÈ_P[\R*pÈ]o[G]g\R=²R1g\R1rPq*Rc\h[9MPh £ c9MPRR5R*q1cWhB
§ _g\[\c9l~rPR*[\[^¡ r[\R*q1c9l(horUxP¦ £ R[\c9_Ppaec9MPR&l~Qn#]oq1chBc9MPRNn#]Bg"]BQSR1c\R1g\[hBc9MPRNm(hD["[ng\h q*R*["[hor
nAR1gj²hog9QU]BrPq*RD¡ n#]Bg9c9l(q1_m©]Bgq^]o[\R;l([ q*horP[\l(pR1g\R*p²hogc9Ml([[9c9_Ppaew¡LNMPR]Br#]Bm~e,c9l(q^]Bmag\R*[9_m~c\[]Bg\R
q*hoQn#]Bg\R*pc\h[\l~Q_m©]Bc9l(hor±horPR*[^¡LNMPRdn#]BnAR1g;l([q*horPq1m~_PpR*pbl~r[\R*q1c9l(hor 2a¡ rSc9MPRWnnR1rPpalµ`5¦
£ R¢ng\h^¥wRc9MPRq*horK¥wR1g9wR1rPq*RhBc9MPR¢pae,r#]BQl(q*[c\h]_rl"K_PR[\c"]Bc9l(hor#]Bg9ebg\R1Dl~QSRD¡
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  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 Rq*horP[9l(pR1g¢]P_l(pÈQSh,pR1m c9M#]BcGQl~DMKc § R_P[\R*pÈc\h]Bnng\h^`,l~QU]Bc\RS]#h £ q*horKc9g\homQSR*q\Ma
]Brl([\Q § ]o[\R*p¬hor¬]2pal([\q1g\R1c\RUr _Q § R1ghBn#]oq\wR1c\[^¡ÈLNMPRSl~rn_cg"]Bc\RUl([]o[\[9_QSR*p.c\h2Dg\h £
m~l~rPR^]Bg9m~e2]BcG]g"]Bc\RhB ¡Àr{c9MPRq^]o[\RhB;] £ l~rPph £  § ]o["R*p!#h £ q*hor c9g\hom]o[WLdf ~T  ¦Pc9MPR
l~rn_cg"]Bc\R{]BcU]Br e l~rP[\c"]BrKcl([R _#]Bm&c\hc9MPR £ l~rPph £ [9l~^Rpal~¥,l(pR*p § e¬c9MPR±Xdho_rPpLg9l~n
LNl~QSRUhBc9MPRq*horrPR*q1c9l(hor­¡ªW_g"P_l(pQSh,pR1mc9MK_P[_P["R*[] £ l~rPph £ [9l~^R £ Ml(q\M°QU]^ec"]BwR
rPhor l~r c\R1wR1g¥o]Bm~_PR*[^¡LNMPRDg\h £ c9Mq*horKc9l~r _PR*[c9l~m~m]2m(hD["[h,q*q1_g\[^¡#G[l~r¬QU]Br e.¥wR1g\[9l(horP[
hBc9MPRLdf$#h £ q*horKc9g\hom¦ £ R[9_nnAhD[\Rc9M#]Bc¢_nAhorc9MPRpR1c\R*q1c9l(hor.hBc9MPRm(hD["[Jc9MPRl~rn_c
c9g"]BrP[\Ql([\[9l(hor{g"]Bc\RJl([&M#]Bm~¥wR*p ~T  ¡
 Rl~DrPhog\Rl~rc9Ml([ £ hog9Èm(hD[\["R*[¢q^]B_P[\R*p § e]bg\R^]Bmq*horwR*[9c9l(hor­¡Lg"]BrP[9Ql([\[9l(hor R1g9g\hog\[]Bg\R
g\R _PR1rKc["h±c9M#]Bcc9MPR1eg\R*pa_Pq*RSc9MPRSl~rn_cg"]Bc\R § R=²hog\Rc9MPRUh,q*q1_g9g\R1rPq*RUhBq*horwR*[9c9l(hor¬l~r
c9MPRrPR1c £ hog9¡%NcWc9MPRR1rPp®hB;c9Ml([Gn#]BnR1g^¦ £ R  _#]BrKc9lµe2c9Ml([Jq*horPpal~c9l(hor­¡%&Gl~¥wR1r°]q*R1g9c"]Bl~r
n#]Bc9M £ l~c9MÈ]q*R1g9c"]Bl~r § ]BrPp £ l(pac9M­¦ £ R[9MPh £ £ MPR1g\Rho_gd]Br#]Bm~ea[9l([q^]Br § R]Bnnm~l(R*p5¡
 R £ l([9M°c9MPRSQSh,pR1m²hogc9MPRSm(hD["[9e®q"M#]BrrPR1mc\hÈ]Bm~m(h £ c\h±QSh pR1m § hoc9M § _g\[9c9l~rPR*[\[l~r.c9MPR
m(hD["[\R*[]o[ £ R1m~m]o[q*hog9g\R1m©]Bc9l(horP[l~r c9MPRbc9l~QSR § R1c £ R*R1rq*horP[\R*q1_c9l~¥wRm(hD["[\R*[^¡LNMPR&Gl~m § R1g9c
QSh,pR1ml([WhB¹c\R1rÈ_P[\R*p{l~rÈc9Ml([dq*hor c\R=`,c$ x l~r £ Ml(q\M®c9MPRq\M#]BrrPR1ml([J]o[\[9_QSR*p{c\hSM#]*¥wRc £ h
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[\c"]Bc\R*[^¶  ±]BrPp W½D¤m(hD[\[\R*[]Bg\RUc9MPR1r]o[\[\_QSR*p c\h®h,q*q1_gl~r c9MPR § ]op¬[\c"]Bc\RD¡®Àr¬c9MPR
&Jl~m § R1g9cWQSh pR1mMPh £ R1¥wR1g^¦Ac9MPRc9l~QSRpa_g9l~r £ Ml(q"MÈc9MPRq\M#]BrrPR1ml([Wl~r®]Swh h,p2hogGl~r®] § ]op
[\c"]Bc\R±l([Sc"]BwR1rc\h § R±wR*hoQSR1c9g9l(q^]Bm~m~e hogUR=`,nAhorPR1rKc9l©]Bm~m~epal([\c9g9l § _c\R*p5¡  R{ng\honhD[\RÈ]Br
R=`ac\R1rP[9l(hor±hB c9Ml([NQSh,pR1mAl~r±hog\pR1g&c\hM#]BrPpam(RJwR1rPR1g"]Bm~m~epal([9c9g9l § _c\R*pnAR1g9l(h p[&hBwh h,p]BrPp
§ ]op2q\M#]BrrPR1m[9c"]Bc\R*[¯¡ªW_gQSh,pR1m5l([&g\R1m©]Bc\R*p{c\hc9MPRk Gfng\h q*R*["[   ¡
 RÈ]Bm~m(h £ m(hD["[\R*[c\h°h,q*q1_g § hoc9Ml~rc9MPR{wh,h,p[9c"]Bc\R2]o[ £ R1m~mG]o[l~rc9MPR § ]op[9c"]Bc\RD¤c9MPR
h,q*q1_g9g\R1rPq*R{hBGm(hD[\[\R*[l~rR^]oq\MhBGc9MPR*[\R±[9c"]Bc\R*[l([Spal 5R1g\R1rKc^¡ L hc9M#]BcSR1rPp5¦ £ R±pR=¿PrPR2]
["R1g9l(R*[hBWnhoc\R1r c9l©]Bm&m(hD[\[\R*[h q*q1_g9g9l~r £ l~c9M]®q*R1g9c"]Bl~rpal([9c9g9l § _c9l(hor­¡°³­R1c
	°pR1rPhoc\Rbc9MPR
c9l~QSR¢]Bc £ Ml(q\M±c9MPRAc9Mbnhoc\R1r c9l©]Bm5m(hD[\[QU]*eh,q*q1_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	 % § RGc9MPRG[\R _PR1rPq*R
hB5c9l~QSR*[ § R1c £ R*R1rbnhoc\R1r c9l©]Bmm(hD["[\R*[^¶	
	 -   	¡!	]Bg\RG]o[\[9_QSR*pSc\h § Rl¡ l¡ p5¡ £ l~c9MR=`anAR*q1c"]Bc9l(hor#"P¦5[\R*q*horPp®QShoQSR1rKc$"%'&(d]BrPp³]Bnm©]oq*R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§ RJc9MPR¢l~rn_cg"]Bc\Rij_P[9c&ng9l(hogc\hSc9MPRJl~rP[9c"]BrKcGhBc9MPR3Ac9M{nAhoc\R1rKc9l©]Bmm(hD[\[^¡
fhoc\R1rKc9l©]Bm&m(hD["[\R*[]Bg\RUc9g"]BrP[j²hog9QSR*p¬c\h2g\R^]Bmm(hD[\[\R*[ £ l~c9M]2q*R1g9c"]Bl~r ng\h § ] § l~m~l~cÀew¡ LNMl([l([
[\l~Ql~m©]Bgc\hk Gf¬ng\h q*R*[\["R*[;l~r £ Ml(q\M{]BcR^]oq"M±[9c"]Bc\Rc9g"]BrP[9l~c9l(hor{]Br]Bg9g9l~¥o]BmAq^]Brbh,q*q1_g £ l~c9M
]Sng\h § ] § l~m~l~c eÈc9M#]BcGpR1nAR1rPp[Whor®c9MPR[9c"]Bc\RD¡ ³­R1c4	 § Rc9MPR[9c"]Bc\RhBc9MPRq\M#]BrrPR1m]BcWc9MPR
Ac9MÈnhoc\R1r c9l©]Bm m(hD["[dl~rP[9c"]Br c^¡  Rq*horP[9l(pR1gGc9MPR[9c"]Bc\R*[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l(q\M°]nAhoc\R1rKc9l©]Bm
m(hD["[¢l([c9g"]BrP[j²hog9QSR*p°c\hÈ]g\R^]Bm;m(hD[\[ £ l~c9M.ng\h § ] § l~m~l~c e76 8¦ ]BrPp:9¦  hog &¢h h,p3Wl~r £ Ml(q\M
l~cl([c9g"]BrP[j²hog9QSR*p £ l~c9M ]2[9QU]Bm~m(R1gng\h § ] § l~m~l~cÀe;6=<¡  RU[9M#]Bm~m]o["[9_QSRc9Mg\ho_DMPho_cc9M#]Bc
6 <>?6 8 ]BrPpc9M#]Bc@6 8BA 'a¡  RU]o["[9_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]Bg\Rl~rPpR1nAR1rPpR1rKc^¡GLNMPRc9l~QSR § R1c £ R*R1rnAhoc\R1rKc9l©]Bmm(hD[\[\R*[dl([dc9MPR1g\R=²hog\Rl~rPpR1nR1rPpR1r c¢hBc9MPR
[\c"]Bc\R¢hBc9MPRq"M#]BrrPR1m¡
4 	 l([&]o[\[9_QSR*pbc\h § R¢]k®]Bg9wh¯¥bq"M#]Bl~r £ l~c9Mc9MPRd²hom~m(h £ l~rc9g"]BrP[\l~c9l(hor±n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# l~D_g\RUTD¶LNMPRk]Bg9wh^¥q\M#]Bl~r®]o["[\h q1l©]Bc\R*pc\hSc9MPRq\M#]BrrPR1m
£ Ml(q"Ml([R _#]BmAc\hc9MPR¢]^¥wR1g"]BwRJrK_Q § R1ghBc9l~QSR*[c9MPRJ[\ho_g\q*RWg\R*pa_Pq*R*[Nl~c\[g"]Bc\RGnAR1g_rl~c&hB
c9l~QSRD¡JLNMPR_rl~cGhBc9l~QSRl([Wc9MPRhorPRl~r £ Ml(q\M"bl([JR=`ang\R*[\[\R*p5¡GLNMl([WQSh,pR1m]Bm~m(h £ [J_P[Gc\h
¥D]Bg9ec9MPR&]^¥wR1g"]BwR&m(hD[\[g"]Bc\R]o[ £ R1m~m#]o[c9MPRNn#]Bc9c\R1g9rShBc9MPRNm(hD[\[ng\h,q*R*[\[hog]WDl~¥wR1rU]*¥wR1g"]BwR
m(hD["[g"]Bc\RD¡LNMPRc9l~QSR § R1c £ R*R1rUnAhoc\R1rKc9l©]Bmm(hD[\[\R*[]BrPpc9MPRn#]Bg"]BQSR1c\R1g\[hB5c9MPRdk]Bg9wh^¥q\M#]Bl~r
]Bg\R_P["R*p2²hogJc9Ml([h § i9R*q1c9l~¥wRD¡Àrc9MPRhom~m(h £ l~r{[\R*q1c9l(hor­¦ £ Rng\R*[\R1rKc¢c9MPRS]Br#]Bm~ea[9l([¢hBc9MPR
nAR1gj²hog9QU]BrPq*R¢l~r{ng\R*[\R1rPq*RhBc9Ml([&m(hD[\[ng\h q*R*[\[¯¡
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 JR=¿PrPRc9MPRc £ h±g"]BrPphoQ ¥D]Bg9l©] § m(R*[ 	 ]BrPp 	 pR*[\q1g9l § l~r{c9MPR § R1M#]*¥,l(hoghBV1 	 £ MPR1r ]
nAhoc\R1rKc9l©]Bmm(hD[\[Wh q*q1_g\[^¡NLNMPR1e{q*hog9g\R*[9nAhorPp{c\hUc9MPRc £ hSnAhD[\[9l § m(R[9c"]Bc\R*[dhBc9MPRq\M#]BrrPR1m¡ 
¥D]Bm~_PR¢horPR¢hB c9MPR*["RJ¥o]Bg9l©] § m(R*[&QSR^]BrP[c9M#]Bc&c9MPRJnhoc\R1r c9l©]Bm­m(hD[\[&q^]B_P[\R*[&g\R^]Bm~m~e±]n#]oq\wR1cm(hD["[
]BrPp®c9M _P[J]g\R*pa_Pq1c9l(horl~ra1	¡" ¥D]Bm~_PR^R1g\h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The time in seconds
d = 8 seconds, D(n) exponential, b=g=0.6
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"Real-Losses"
"Potential-Losses"
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[\c"]Bg9cGc9Mg\R*[\MPhom(pl([Wg\R^]oq"MPR*p5¦[9m(h £ [9c"]Bg9c¢R1rPp[]BrPpc9MPRm~l~rPR^]Bg¢l~rPq1g\R^]o["Rl~rc9MPR £ l~rPph £ l([
g\R*[\_QSR*p5¡
 RÈ[9_nnAhD[\R{c9M#]Bcbc9MPR{g\R*q*R1l~¥wR1g±]oq\,rPh £ m(R*pawR*[{R1¥wR1g9epP]Bc"].n#]oq\wR1c^¡ LNMl([Ug\R*[\_m~c\[Ul~r ]
£ l~rPph £ Dg\h £ c9M°hBhorPRn#]oq\wR1cR1¥wR1g9e2XWho_rPpÈLg9l~nLNl~QSR XL&L=¡AÀr2ng"]oq1c9l(q*Rc9MPR1g\R]Bg\R
l~Qnm(R1QSR1r c"]Bc9l(horP[WhBLdfl~r £ Ml(q\MÈhorm~eR1¥wR1g9e[\R*q*horPp±XL&Lc9MPR £ l~rPph £ Dg\h £ [ § ebhorPR
n#]oq"wR1c^¤Kc9Ml([M#]BnnR1rP[ £ MPR1rUhorm~eR^]oq"MU[\R*q*horPpg\R*q*R1l~¥wR*pSn#]oq\wR1c;wR1rPR1g"]Bc\R*[]Br d¡ ´ _Pq"M
d¢[W]Bg\R¢ rPh £ rÈ]o[   JR1m©]*ewR*p d¢[~T  ¡
 MPR1rnm(hoc9c9l~rho_gg\R*[9_m~c\[^¦ £ R[9MPh £ c9MPR £ l~rPph £ [9l~^R®l~r n#]oq"wR1c\[±l~rP[9c\R^]op hBLdf
c9Mg\ho_DMn_c^¡sLNMPRc9Mg\ho_DMn_c{hB] Ldf q*horrPR*q1c9l(hor ]Bc{]BrKe l~rP[9c"]BrKc±l([±[9l~Qnm~ec9MPR
£ l~rPph £ [9l~^R¢pal~¥,l(pR*p § ec9MPRXL&L¢¡
LNMPR[9l~Q_m©]Bc9l(hor.[\q*R1r#]Bg9l(h±q*horP[9l([\c\[GhB&]bLdf q*horrPR*q1c9l(hor°q1g\hD[\[9l~r2] ok § nP[Wm(hD["[9e2m~l~rA¡
LdfEn#]oq"wR1c\[J]Bg\RhBc\hoc"]Bm [\l~^RT^zDzDz0e,c\R*[^¡  R]opp2ho_gGm(hD[\[WQSh pR1m c\hUc9MPR[9l~Q_m©]Bc\hog^¡
LNl~QSR § R1c £ R*R1rnAhoc\R1rKc9l©]BmWm(hD[\[\R*[l([Sq*horP[\l(pR1g\R*pc\h § R{R=`,nAhorPR1rKc9l©]Bm¡ #l~D_g\R [9MPh £ [b]
cÀe nl(q^]Bm;¥o]Bg9l©]Bc9l(hor¬hBc9MPRSq*horwR*[\c9l(hor £ l~rPph £ hB&c9MPRSLdf q*horrPR*q1c9l(hor £ MPR1r honAR1g"]Bc9l~r
h¯¥wR1gb]°m(hD[\[9e q\M#]BrrPR1m¡  RÈ[\R*R £ R1m~mWMPh £ nhoc\R1r c9l©]BmWm(hD["[\R*[]Bg\R±c9g"]BrP[9hog9QSR*p l~rKc\h.g\R^]Bm
m(hD["[\R*[]BrPp.MPh £ g\R^]Bm;m(hD[\[\R*[q^]B_P[\R]±g\R*pa_Pq1c9l(hor¬hBc9MPR £ l~rPph £¨§ e.]]oq1c\hoghB&c £ h¡{Àr
67698;:=<>@?A
;   ½D¸ ^»9½wº	a¼1¸
 W½o»9½
B½;
0
5
10
15
20
25
30
35
40
1 2 3 4 5 6 7 8 9 10
X
B
 in
 p
ac
ke
ts
The average time between potential losses in seconds (d)
b = g = 0.6 , D(n) exponential
"Analysis"
"Simulation"
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rPq1c9l(hor2hB "
£ M#]BcG²hom~m(h £ [^¦ £ Rg9_rc9MPRq*horrPR*q1c9l(horhog¢horPRMPho_g]BrPp®c9MPR1r £ Rq^]Bm(q1_m©]Bc\Rc9MPR¥D]Bm~_PR*[
hB   < ¦   8¬]BrPpEO  ¡;LNMPR*[\R[\l~Q_m©]Bc9l(hor®g\R*[9_m~c\[W]Bg\Rc9MPR1r2q*hoQn#]Bg\R*p2c\hSc9MPhD[\R¢Dl~¥wR1r § e±ho_g
]Br#]Bm~ea[9l([^¡  MPR1r[9l~Q_m©]Bc9l~rP¦   < ¹g\R*[9n­¡   8l([Sq^]Bm(q1_m©]Bc\R*p § e [9_QQl~r°c9MPR £ l~rPph £
[\l~^R*[ £ MPR1r ]{nhoc\R1r c9l©]Bm;m(hD[\[h q*q1_g\[]BrPpc9MPRUq"M#]BrrPR1ml~r°c9MPRUwh h,p[9c"]Bc\R ¹g\R*[9n­¡Ul~r.c9MPR
§ ]op[9c"]Bc\R =¦­c9MPR1r § e®pal~¥,l(pal~r±c9Ml([¢[9_Q § eÈc9MPRc\hoc"]BmrK_Q § R1ghBnhoc\R1r c9l©]Bmm(hD[\[\R*[^¡;O  l([
q^]Bm(q1_m©]Bc\R*p±]o[c9MPRWc9Mg\ho_DMn_chB­c9MPRWq*horrPR*q1c9l(hor{h¯¥wR1gc9MPRGhorPRWMPho_gNR=`ang\R*[\[\R*pUl~rc\R1g9QS[
hBf]oq\wR1c\[B[Wc9l~QSR*[&c9MPRXL&L¢¡
#l~g\[9c^¦ £ RN¿`c9MPRNn#]Bg"]BQSR1c\R1g\[hBc9MPRk]Bg9wh^¥q"M#]Bl~rUhBc9MPRdq\M#]BrrPR1m]BrPp £ R&¥D]Bg9ec9MPRc9l~QSR
§ R1c £ R*R1r nAhoc\R1rKc9l©]Bmm(hD[\[\R*[¯¡±LNMl([]Bm~m(h £ [c\hÈq\MPR*q\.c9MPRSl~Qn#]oq1chBNc9MPR]*¥wR1g"]BwRm(hD[\[g"]Bc\R
horc9MPRc9Mg\ho_DMn_c¢²hog]Dl~¥wR1r § _g\[9c9l~rPR*[\[^¡ c\R1g £ ]Bg\p[¯¦ £ R[9M#]Bm~m¥D]Bg9e2c9MPR § _g\[9c9l~rPR*["[
£ Ml~m(R¿`al~rbc9MPR]*¥wR1g"]BwRg"]Bc\RhBm(hD[\[\R*[¯¡WÀr § hoc9M®q^]o["R*[^¦ £ Rq\MPh,hD[\Rc9MPRn#]Bg"]BQSR1c\R1g\[G²hog
c9MPRJm(hD["[9ebq"M#]BrrPR1m [\hc9M#]BcWq*horwR*[9c9l(hor{m(hD[\[\R*[dq^]Br § RJl~DrPhog\R*p5¡
Àr ho_g¿Pg\[9c[\R1chBd[\l~Q_m©]Bc9l(horP[^¦ "®l([¥D]Bg9l(R*p § R1c £ R*R1rT]BrPpET^z2[\R*q*horPp[¯¡S]BrPp#M.]Bg\R
MPh £ R1¥wR1gc"]BwR1r R _#]Bm&c\h.za¡ a¡ ªW_g]Br#]Bm~ea[9l([ng\R*pal(q1c\[b]m~l~rPR^]BgS¥D]Bg9l©]Bc9l(horhBGc9MPR{c9Mg\R*R
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The average time between potential losses in seconds (d)
b = g = 0.6 , D(n) exponential
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The average time between potential losses in seconds (d)
b = g = 0.6 , D(n) exponential
"Analysis"
"Simulation"
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 Rb[9M#]Bm~mDl~¥wR[\hoQSRQShog\RbpR1c"]Bl~m([] § ho_cc9MPR £ ]^e.c9MPRm(hD[\[\R*[]Bg\RUwR1rPR1g"]Bc\R*p]BrPp c9MPR1r
R=`anm©]Bl~r¬c9MPR[9QU]Bm~mNpR1¥,l©]Bc9l(horP[g\hoQ c9MPRb]Br#]Bm~e,c9l(q^]BmNg\R*[9_m~c\[^¡  Rb[\R*RUc9M#]Bcc9MPRb[9m(honARUhB
c9MPRm~l~rPRDl~¥wR1r § e{[9l~Q_m©]Bc9l(horl([G[9m~l~DMKc9m~eÈ[9QU]Bm~m(R1gWc9M#]Br®c9MPRhorPRDl~¥wR1r § eÈ]Br#]Bm~ea[9l([^¡dLNMPR
[\l~Q_m©]Bc\R*pQSh pR1mq*horP[9l([9c\[hB­l~rPpal~¥ l(pa_#]Bmn#]oq\wR1c\[c9M#]Bc]Bg\RW[\R1rKcl~r § _g\[\c\[horc9MPRdq\M#]BrrPR1m
g"]Bc9MPR1g¢c9M#]Br°] P_l(p5¦­]o[Jl~rho_g]Bnng\h*`al~QU]Bc9l~r{QSh,pR1m¡Àr®c9MPR[9l~Q_m©]Bc\R*p[\q*R1r#]Bg9l(h¦­c9MPR
m(hD["[9e¬q"M#]BrrPR1mWQU]^erPhoc § R{q^]Bg9g9e,l~r Ldfsn#]oq\wR1c\[ £ MPR1rE]nAhoc\R1rKc9l©]BmWm(hD[\[SM#]o[Uc\h § R
c9g"]BrP[9hog9QSR*p±l~r c\hU]g\R^]Bm5m(hD[\[^¡ Nc[\QU]Bm~m "P¦am(hD[\["R*[]Bg\RJ¹g\R _PR1rKcd]BrPp{c9MPR £ l~rPph £ l([QShD[9c
hBc9MPRbc9l~QSRhBd[9QU]Bm~m&[9l~^RD¡  MPR1r c9MPR £ l~rPph £ l([¥wR1g9e.[9QU]Bm~m]BrPp ]Br R1¥wR1r chBdm(hD[\[l([
[\l~Q_m©]Bc\R*p5¦c9MPR1g\RQl~DM crPhoc § R±]Br]oq1c9_#]BmNn#]oq\wR1cUhor c9MPRq\M#]BrrPR1m&c\h £ Ml(q\Mc9Ml([m(hD["[
q*hog9g\R*[\nhorPp[^¡LNMl([g\R*[9_m~c\[l~rQU]Br eSg\R^]Bm#m(hD["[\R*[q*horP[\l(pR1g\R*p § eSc9MPRW]Br#]Bm~e,c9l(q^]BmAQSh pR1m § _c
rPhocq*horP[\l(pR1g\R*p § ec9MPR¢[9l~Q_m©]Bc9l(hor­¡
$Gh £ ¦ £ MPR1rQ" l~rPq1g\R^]o[\R*[^¦Nc9MPR £ l~rPph £ § R*q*hoQSR*[m©]Bg9wR1g±]BrPpc9MPR{ng\h § ] § l~m~l~cÀec9M#]Bcc9MPR
q"M#]BrrPR1m l([WrPhocWq^]Bg9g9e,l~rLdf n#]oq"wR1c\[ £ MPR1r]Snhoc\R1r c9l©]Bm m(hD[\[Gh,q*q1_g\[ § R*q*hoQSR*[W[\QU]Bm~m(R1g^¡
LNM _P[^¦c9MPR[\l~Q_m©]Bc9l(hor2m~l~rPR § R*q*hoQSR*[dq1m(hD["R1gc\hc9MPR]Br#]Bm~e,c9l(q^]Bm­m~l~rPRD¡
L hSh^¥wR1g\q*hoQSRc9MPR] § h^¥wR¢ng\h § m(R1Q{¦ £ R[9l~Q_m©]Bc\R]m(hD[\[d]o[d]BrÈR1¥wR1rKcdc9M#]BcGq^]B_P[\R*[&c9MPR¢m(hD["[
hB]Bm~mc9MPRn#]oq\wR1c\[Wc9M#]BcWq1g\hD[\[&c9MPRm(hD[\[9ebm~l~r±pa_g9l~rb]q*R1g9c"]Bl~rÈc9l~QSR¢l~rKc\R1g9¥D]Bm¡0ebc"]B,l~r
]°m©]Bg9wR{c9l~QSRÈl~rKc\R1g9¥D]BmWc\h.g\R1ng\R*[\R1rKcbnAhoc\R1rKc9l©]BmGm(hD[\[\R*[^¦ £ R®[\hom~¥wR2c9MPR{ng\h § m(R1Q hB¢[\QU]Bm~m
£ l~rPph £ [^¡ Gh £ R1¥wR1g^¦m©]Bg9wR £ l~rPph £ [[\R*RS]bm©]Bg9wRrK_Q § R1ghBm(hD[9c¢n#]oq\wR1c\[ £ Ml(q\M.q^]B_P["R*[
["hoQSR1c9l~QSR*[J]LNl~QSR*ho_c]BrPp®][9m(h £ [9c"]Bg9c^¡ #PhogJc9Ml([Wg\R^]o[\hor­¦ £ R[\R*Rc9M#]BcWc9MPR[9l~Q_m©]Bc9l(hor
g\R*[\_m~c\[N²]Bm~m § R1m(h £ c9MPR]Br#]Bm~e c9l(q^]Bm horPR*[W]Bc&m©]Bg9wR "#¡
$GR=`ac £ Rq*horP[9l(pR1gc9MPRÈl~Qn#]oq1c±hB § _g\[9c9l~rPR*[\[hor c9MPR]^¥wR1g"]BwRÈc9Mg\ho_DMn_c^¡  RÈc9MK_P[
wR*R1nÈc9MPR]*¥wR1g"]BwRg"]Bc\RhBm(hD[\["R*[dq*horP[9c"]Br c^¡  RJ¿`{c9MPR]*¥wR1g"]BwRc9l~QSR § R1c £ R*R1rÈnAhoc\R1rKc9l©]Bm
m(hD["[\R*[Jc\h 2[\R*q*horPp[]BrPp £ RSq"M#]BrwRSc9MPRc9g"]BrP[9l~c9l(hor ng\h § ] § l~m~l~c9l(R*[$S]BrPpM § _cwR*R1nl~r
S# M¡ LNMl([bg\R*[9_m~c\[l~r [ <  [ 8  'X ,¡ ªW_g{]Br#]Bm~ea[9l([[9MPh £ [bc9M#]Bc   8 Q_P[9cbrPhoc
q"M#]BrwR R _#]Bc9l(hor  2  =¡   < ]BrPpBO  MPh £ R1¥wR1gQ_P[9cl~rPq1g\R^]o["RS]o[]g\R*[9_m~chBc9MPRl~rPq1g\R^]o["R
l~r § _g\[9c9l~rPR*[\[ RK_#]Bc9l(horP[  2 &]BrPp H  =¡NLNMPR[9l~Q_m©]Bc9l(hor®¥o]Bm~l(pP]Bc\R*[Gho_gG]Br#]Bm~e,c9l(qg\R*[\_m~c\[^¦
]o[Jq^]Br § R[\R*R1r®l~r2¿PD_g\R*[ a¦­v]BrPpa¡JÀrÈn#]Bg9c9l(q1_m©]Bg^¦Al~cGl([J[\R*R1rÈ¹g\hoQ #l~D_g\RUc9M#]Bc § e
l~rPq1g\R^]o[\l~r;SJ¹g\hoQ 'X %c\h,'Xa¦Ac9MPR]*¥wR1g"]BwRc9Mg\ho_DMn_c¢l~rPq1g\R^]o["R*[ § eÈ]Bg\ho_rPp Dz R1¥wR1r
c9MPho_DMc9MPR]^¥wR1g"]BwR&m(hD[\[g"]Bc\RNg\R1QU]Bl~rP[_rPq"M#]BrwR*p5¡LNMl([q*hora¿Pg9QS[ho_gg\R*[9_m~cq*horPq*R1g9rl~r
c9MPRJl~Qng\h¯¥wR1QSR1rKcJl~r±nAR1gjhog9QU]BrPq*R £ MPR1r{m(hD[\[\R*[ § R*q*hoQSR¢QShog\R]BrPp±QShog\Rq1m~_P[9c\R1g\R*p5¡
#l~r#]Bm~m~ew¦ £ RWnm(hocNl~r #l~D_g\Rc9MPRG¥D]Bg9l©]BrPq*R¢hBc9MPRGl~rn_c&g"]Bc\RG_nhornAhoc\R1rKc9l©]Bm5m(hD[\[Nh,q*q1_gj
g\R1rPq*R ¹c9MPR £ l~rPph £ [\l~^Rl~rq^]o[\RhBLdf =¡ALNMl([J¥D]Bg9l©]BrPq*Rl([GDl~¥wR1rl~rRK_#]Bc9l(hor ² =¡ G[
ng\R*pal(q1c\R*p § e2ho_g]Br#]Bm~e,[\l([^¦c9MPR[\l~Q_m©]Bc9l(horP[¢[9MPh £ c9MPRl~rPq1g\R^]o[\Rl~rc9MPR¥o]Bg9l©]Bc9l(hor°hB 1 	
£ MPR1r § _g\[\c9l~rPR*[\[l~rPq1g\R^]o[\R*[¯¡ªWrU] § _g\[\c eq\M#]BrrPR1m¦ c9MPR[\ho_g\q*RNl~rn_cg"]Bc\RN¥D]Bg9l(R*[ § R1c £ R*R1r
')( 6*'+
  · ¸»\¼¾*¼1¸º"¼
	 »¾B¾¾*¼¾ ;2
0
5
10
15
20
25
30
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
X
B
 in
 p
ac
ke
ts
b = P [ Yn+1 = B | Yn = B ]
d = 5 seconds, D(n) exponential, g = b
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